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(54)Title: METHODS FOR DNA AMPLIFICATION AND KITS THEREFOR 
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(57) Abstract 

Methods for DNA amplification wherein a DNA is amplified by using a DNA fragment having nucleotide analogs as a template in the 
presence of the nucleotide analogs, characterized in that the amplification is effected in the presence of nucleotide analogs of two or more 
types and/or a compound capable of lowering the Tm value of a double-stranded nucleic acid; and kits for amplifying a DNA by using a 
DNA fragment having nucleotide analogs as a template in the presence of the nucleotide analogs, characterized by containing nucleotide 
analogs of two or more types and/or a compound capable of lowering the Tm value of a double-stranded nucleic acid. According to these 
methods, DNA fragments originating in RNAs can be amplified without preliminarily purifying the RNAs in samples, which contributes to 
the simplification of the experimental procedures and improvement in the reproducibility. 
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DNAJiipij*, If • 5^x-> • ijTi^->3> (PGR) mim 

t^mmmm^^ir^DNAmii^m^ir^pcRmm^^tirisf^. rt- 
pcRmtmtnr\,^^o m:f3mu. dnajj^'u ;f 5— t?©-a-c*>(9> rna 
«c?^t4DNA**'j/5-4fstt. i-fii^-^i&nmmn^^-r^mm^mm. 
t AtmmMm^^^-ikWr> d n a y 5 — if i r n a jitifflaij/j: d n a 

(cDNA) ^^fiJcU i^l^Tcn^llMtLTPCR^ff9Ct{l<kt) 
RNAfi5fScDNA^#Mfig{UiiI@t-^;?j£T«)'So RT- P C R^limRNA 
fi5f^®cDNACD:7o-r->r^cDNA^>r:/^ U -©fPSC^Jffl$n-5{i3(>> 
. #^©mRNA0^mi^ll^ll3'^'S:&ftttTfeWffl'e*>So 

t t R T - P C R {C^ffl $ n -5 R N A ^i(£44' D N A A^^g^E bT V ^ -5 {C 
(i. RNA^n- FLTl>'5DNA±cD®^^*|it<Ei^A-«PCROilSt/j:o/-c 

I5f#-r C t (iaitT^) 5o C © J: -5 4- R N Al^^sf't' dSlE U/c D N A fi5|5©Jg 
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RKm^m\ ^m^izm^t^DNAizmm-r^M^omiis^nmu rna 

(rlfiMfi^ini: c DNAS5l5©DNA»rH-^ii^fi*I(ritlS^-it5^ri*3&-<tl5l$nTl^ 
Ti/yX 'J-9— 5^ (Nucl. Acids Res.) 112 4^. 1^5 0 
21'-5 025H(1996)]o L*>L. m:&fe(iliilS$-ti:Si^SIE^©G C 

i^toimmx$>Zo lEc. s.mmz^\,^x^m&x^z^<Dxitf£<. mmt 

. RNAizMmir6^mmm^^ir:6DNAmn-(Q^^m9imznz z ti}<^m 
x$>ir>. ij^r^mn.. n^n. ^mBmiz^tzDNAm^ism^umt^zt 

, ii^O-^:g(DNAIiigt4-frT, A^o? ^ l/^f^ KT-^D WIRii*n/c c D 
N A t HSR N A A> ^ S R N A - c D N A - *:^^®!JilS^-r -5 ck -5 ncl&S^ 

AiiiiBSlSI^{CRNA- c DN A-^:mm©Tmfit^<£T^it5fl:'&!^. 
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Ti-a r O^iA^T&^ilfl*! R N A ©igSSe^J, #(r G C ^g{C:£:& $ n -S C t ;!><± 

i n 6 ^ -5 4* 2 asJ!i^± cD?^i/:tf^KT-^-D r^Kmm (r ^ ja-r -s c t 

.kO. ^fi*JRNA©GC^l:H7!>^7^)^t»bT. < DNAOifiM^S^jgC S C 

^#i[t-rsDNAiiiiii:^j£. 

T-^-n r®#^F{CDNA^lii|i^5:^&H*>t^T, 1 SXIi 2 «JK±© 7 ^ U 

C4D ?^^':^5^KT'^Dr^^W^5DNA»r>^•^IIMi:U 
T•^ar©!?ST^::DNA^iil|Ii■rS/wa6©+«>r hT*>oT, iaxii2aii(± 

© 7 KT-fn rSCK-*^^il©Tmi[^<ST^-&Sfb^'Ea^^Wf -S 
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S^n/icDNAA^MV^tjn^o ^ b (C H CD T mi[^<£T 

f^m^^\-f^ztiifi<. RNAizMmt6DNAf)mmizmm^ti^o ttz 

RNA. mRNA> tRNA, r RNA^ORNA^^g^^ ^>Sl^li#^©RN 

EoRNA;&^^»f ^nso m^it. mmtfi}RNA(D^m'p't(Dm.<Dmmi}«i^m<D 

®a.^*>^>> »SL<liO. 1 /zgJ!ji±T'*>«3. ^t>(ri?* t<(iO. 5//gH 
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<DV{tfs:\.\ mzfy^-^-li, t^)zf (dT) 'J =J*? ^ l^tf- >y 

M;t(iAB lit (Applied Biosystems Inc.)©DNAi/>-b"9--r-!f- 3 9 

<k 0 US U/c D N A OMKx > K 7 U T - -tf ib^m bTflPS? UT i: 
V^o il[e¥SCE^3^4'©BrrE7'7^v-©0Efflfili, MWRNAj5>t>©cDNA'& 

ttz. DNAomm^m (pcr) (ceeffl$n-5:/5>rv-fe, ^6«jrnac 
iamt^ cDNA^mmtt^DNAom^izitm'^mvibtntmzmMiiti < 

N A c D N A-^Blcd^ffl $ n-S :/5 >r V - ^ D N A ©iiifiSlCC^ffl t T 
fci:l^o PCRSECJS!'=f©lirEP*7'rv-©MfflSli, ^fi*)RNA^IISttT 
# ^n/c c D N A^HM t UT - ^:ilD NA^^^fffl 0 /c&{C+^/j:ft-e$>n 



5 



wo 99/09213 



PCT/JP98/03566 



^ jv7.^^i&ummm (amv-rte s e) . 'ev^-:^xi&sm'^-()ix 
^^m^mmm (mmlv-rte s e) . y^xmi^^^-c Jix2^m^u^m 
m (RAv-2-RTas e) m. (Dmmo^mmmmi)<mif h>n?>o 

. "^--VX • -^-^y ^ yX^^DNA:^^*) /y—\f (T t h DNAjJ^U >>f 5 
—if). ^^^^UX • *;l/Kxf-y ^';^*^DNA^>;y5— If (Be a DNA 
If) ^^<l!ffltTt>J:l>o AMV-RTa s eX(iRAV-2-RT 

>{s:|gHB CD D N A ©itiii:^ ^l±. ±Ei£S¥KlS{C J; (5 t c D N A ^HM 
t b/cDN Aiii|gRE£:^#^j:oT^DNA^iii|i-r5 C 1 oCD:^#/j:iRFgfe^: 
fSo DNAitflgSESttTfiP':'^!* (#^¥4-67957 ^^m. #i^V4-6796 

PCR^{Iffll^5DNA5KU tftUTW. a>*©IStfii4DNA;K»j y ^ 
-• tf. ^Jx.{f-9--v;^ . -^y-^ey >{ vX^^ODNAt'^) /y—if (T t h D 
NA^y ;f ^— If) . -y— • T:?Tr^ :<7Xffl^©DNA5j? 'J y 5-4f (T 
aq DNA;}-:»J y 7-4f) . h'nn • 7 •J:t-9-Xfi5f5DNA^'J ;)f ^- 
■tf (Pf u DNA'K'jy^— b*) l|©lia^^1*DNA'-K>jy5-if*^eeffl-e§ 
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>f^mm^izW.m(DS!7lyiri-VTi-artli. dATP. dCTP. dGTP 

mcDNA^mmtt^DNAmmKmizis\,^xmmiz^m^ti6 c dn A't'c 

t (r J: -5 T D N A ©T mit €-i£T $ -t* ^M^Wt- -5 CD35i<^:5gBg(c^^ $ n-S 

o ^ftmiz^m^Msifut^h^n-ortLxit. mizwi^-r^^oxiiti 

7-De a z a-dGTP> 7 -D e a z a - d ATP^ dITP^ hK 
D + 5/ f- ;l/ d U T P ^T&^lsEfflT ^ So 

1 a© 7 ^ Ut^ KT-fu r^^fflf'S c DNA-^fiRs ^C>*{rDNAiii|B-eii 
t S R N A © G C ^fitr J: o T ? U KT -i- n rOJRii^liST&^^^r 
^nS^-^j&^^So d I TPIidGTP{CftoTDNAmjr«iiX^n-5 

f}\ m~Km^WTxitumRNA(DGc^m<^\^^ii ^'^©ffii^^^siiig < 

T^fflU cn^©3t VTi-a r^^t^^^ttzMih^mmtm^RNAO!) 

G C ^*©I^S^^f t^lC V ^ J: -5 {If S C c: . ±ER N A (CSt0f § IS® © 

c -5 ck -5 /<£ 2 afil±© Si7U^i-VTi-x3 ^^M^IS.^'^xmmt^ zti)< 
•C§<5o ^;t«d ATP«>6t^{idTTP{CftoTDNA^{rflJJiX^tl'5 7 i'l/ 
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-Deaza-dATPt7-Deaz a - d GTP tOffl-^-fr^^fflf 5 d t 

. $^(r$f*U<li2 0 0;wMJ!iiT-C$>^o dNTPCD-^Wfiti. ^ 

2 0 0 //Misi±. lmMOTT*)5c:i:35^^* tl^o 

ti 1 1 At MBl±"T?*) 0 . SCcJ^^®ia.'^75i^ * t < {i 1 . i- i:M\>Xrtih 0 
. $b(Ci?^b<{i2 0 0 xfMJljiTTfe^o COi:^, dNTP©^Wfi{i#2 

©■C«)oT. -e©#4T(wfct>T-^:m^^. «Wx.{ii:*ilDNA. RNAtD 
NA*^bJ^^^n/cRNA-DN A " \z.mEt S PfilfiK ( 
Tmit) ^<£T^-&5M^W^Sfe®*it!*-r-5o i-^^ifb-^i^t tT(l 

. t^^uAT^ F\ 'j^i-)V7.)it^^'yY (DMso) mo^'nmmn. huy^^i^ 
*iiB^{r^eFji-e«>-So cnb®2aJK±^is-^tT^^ffltT%j;<. 
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^^WU B>iE^«JRNABE^(r*rtTffi1tfi<I/j:i^«iE^«-Wt-SDNA (cD 
NA) ^^mt6:ittf<r^Zo tfz. #^)n/ccDNAt^WRNA*>bBfi!c 
^n-SHSRNA- c DNA-;^^:Kife{i. ? l/^ff- KT^hnr^-^Wb/il^ 

t^A-VNii^©-*iiDNA{Cit-^Tffil^SS-C-*il{rP]8l-r^tlN-5€ltl/ctt 

±E©cDNA^ilStb/cDNAJii|iSIS. fi»Rli P C R^HifiU 
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A - c DNA-3|5:^^KIi^ttU Ti^oSCS^K^f twig^Ef^ 7 ^ FT-^-n 
r^^*^j:v^i:*mDNAti^^U/j:i.>ck9 4-^ft^, 0>lx.{ifPCR{rfcv^T{i|g 
tilSOSffi^^^U ^ FT :hDr©??«ET{rDNAiiifiiSCt: 

^^f•5Ct(CJ:^?^ c DNAtcmf 5DNABrK■^ f ni:t>*»^6<)RNACSti;c: 
f SDNA»rJt^S»^fi«I(Clii|g^-lt5C<!:75^^t|-e*>5o /c/iU SSBE^^m 
^0^ni:'5a>* ORNA^mm tt^^^iz\i^ ^^MKmv^OJ^ Vt^ FT 

ti>ii'&75^*)'5o cOck^nc^-^CJi. DNAi^i|BSlS^{r±E®«}:-5^i:-*^ 

(Di^^n^ctfi<'c^6o tt£t>-^^mmoDNAm^i3mommtLr^ dn 
Am^^mmiz2n&.±oj^!7 utt h*T i'a^^^tE^-\tx. $)6i^it-^m 

:t^FT:^DrtTmifi^ffiT$-li:§fl:'&'B5t^*(r#S$1i:5MTfe^o C 
©^■&#«E$-lt'5 5t^U:f5^FT:hnr{iia-et)2aiil±-e*>J:l^o s^u-t 

©7 U-t^ FT:hDr*<^g^5lE^^H-^*nTV>tllis ^tllilM^^O 
tT P C RSM t bX i J: V^o 
*l6BJ©:;^j^{Cfel^Tli. ±E©RNA^IISt-r^cDNA©'&fi2St&. ^ 
O'tc^c DNA^HSt-r-SDNAiiiliSiet^iii^LT. l^-©St5^l^^ffll^ 
THIifeT ^CtfeT^-So C©«^{l li W-r S t P C R (r ffl l > 
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Bio Techniques) > ^18^, ^678~687H(1 995) ]o MiZ, StlE 

i^sra^iir-rsDNA^SJ^fi^jmiils-r'S+^y h'r*)So ::cDJ;9J^j:+'y ht 
+ 7 h^^ffl-r5c:t(ii;^> DNA®Mft-rSRNA^if47&>t)RNA{::mi- 

mmm 

mz^ :^mm=^mmmiz^^w.izmi^mzm-t6i}\ *^Hjii::nt>®iiMi 
mmmi rna. so^dnaoisi!! 

OTOHg^d^fflf ^RNA. 3feCF(rDNAIit h^S^BaHL- 6 0 (AT 
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CC CRL- 1 9 6 4) . «>'5lr>|it h^«»BliaHT-2 9 (ATCC HT 
B-3 8) 75^f)^7^7-;^^lil iy^y'r-j^n.W ^^fflU ^^H^ft© 

NA©i^ffiliOD2«o /ODj.o *M. SJg^i. DNAOMKliOD^eo /OD 

Ililifil!l2 ©RNA^^fitltb/cRT-PCR 

m^"^ G C ^mo^/j: 6m R N A ^m&3 1 1 /i^J^fl^J^i liiPa^^^/Co ^KlC 
Jih7>X7x'J >Hr::''3^-mRNA»t»0 8 2 1 baseOMi^ (GC^fi3 Z% 
) . -y-'f h';r^f->mRNA4'©2 5 2base©fil« (GC-^S4 5 9(>) . RCfiS 
-T^5^>inRNAl»02 7 5base©®^ (GC#fi5 8%) ^MAjfio Vvy 
X7i U >l/-tr:r:J'-mRNAi:y8-T^'^>mRNA0iii|laClih h^lSaBHa 
HL- 6 0S3l5©RNAs '^-( h^5f-'^mRNAOiii!®(w{it Y^WSSmiT 
-2 9S5l5©RNA*^n^'nilMi:tT^fflt/co 

±ia©#.fi<J^iii^t-6/cJ6©:/5'1'v-i:bT> h 7 >X7 x U > ^•fe:/3^- 
(CoV^Ty5^'■7"P 5RO*:/5>r v-P 6 (g2^^©B2^S^: lRCK2{r't 

n^n7*5>rv-F 5Ro^:r5^'v-p 6©ie»se^j^^-r) > ■^-(Y'r'yf-y 

(rol>T:/5^v-P iRO'T/^-fv-P 2 (K?I|S©aE^#^ : 3SD^4{C'e 

n-c:'n:/5>fv-p isa^:/7-rv-p 2©i^Sie^j^^t-) . iS-r^^xi 

ol^T^7^^-P 7RO*:/5>rv-P 8 (iE^m©iB>?lJ#^ : 5Ra^6(r^n 

-&'n:/7>rv-p 7Sa^:?'^'f7-p soigSBa^j^^-r) ^-en^n-^s^t/c 

o 

RNA PGR Kit (AMV)Ver. 2. 1 (^iiiSitS) U 
5 Ong©RNA. *)'SV>li5 Ong©DNAi:. 1.^0^^y h {r^ft©:^- U 
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±E©+»y VWmif^^OM (KCC^S 1 ) x dGTP^Sl© 
fflB^CDdGTP td I TP (^-U • v^/N^AttS) Ojl-^®(r|S§g| 

eaza-dATPi:7-Deaza-dGTP (*{r^->; • v>/N>f 

PCR-9— v^HJ-^f^'^- (SjSittfcS) tw-t-y 5 0*C. 2 

0 ^5^- 5 *C. 5 ^O^m^mi'^'nfl o /Co 



^ 1 





dGTP 


dITP 


SlEi£2 


l.TSmM 


0.25idH 




l.SmM 


0. Smlll 




ImM 


ImU 




O.SmM 


l.SiuU 




0.25iiiM 


l.TSmM 



/S-T^5">{roV>T{i 1 3. 7 5 SS^ t b/c) o cnt>® 8 0 At 1 ^±E® 
3jfre¥5l^:^{'#^n/c^^^{'»bT^.fil 0 0 // 1 ®ECE^6[i:U dti^P 
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^Tti. mumRmiz^mm 4 ^ffl i ^ s c t ir i: t ® r n a (rot >t fen 

irbT. feS— ^fi©d I TPXtt7-De a za-dATPi:7-Deaza 
-dGTP tOiffl^li-^ffll^^C 0RNAft5|5£DDNA»rfr^— 
^0^aS^#•r*^o^$J: < iiiIinrfiE-e*)S C t^^^^tl/co c:®^#-C 
liDNA^HMt ty-ciiili(i®C t>nct^C t75>^t>^ RNA^HS t-TSDNAWr 
{ciiils ^ n 5 c t {r /j: o /io 

h h h5>:^7x U >H?'/:5'-mRNA4'©*^2kb®M^*^6*Ii:UTJSj(T 

RNA PGR Kit (AMV)Ver. 2. l^^fflU hhHL-60 
itoBaS5(^©5 0 ng®RNA. fe5l^{i5 0 n gODNA t±S©';^7>l'v-P 

mo^i^Ut'J-Vri-v^^'itl-^'tlQ 2. 5 /fM0mS'e'^t?2 Ou 1 
SCCilSl : 7-Deaza-dGTP 
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Ktc:^m2 : 7-Deaza-dATP 
Sie^S : d I TP 

El&!R4:dITP. 7-Deaza-dATP 

Rtt:jR5 : 7-De a z a-dGTP. 7-Deaza-dATP 

Ctl^>©SI&^K^PCR•t^-v;^-^^>C^5- y^-'Ji-MZ-^ry hb. 5 O'C 

iJj{I±EORNA PCR+'i'h^^fflU zTy-Cr-PA. :/7^v-P9 

TigSl 0 0 1 ©Sl&jB^tU cm^PCR-^-- '7;l/-th>r:?5- 

'<T©Rl&^#{Cfcl^TRNA^iiat^*iiil@ierfr©'?^*^SJ6t»n. 7 ^ U:t 
5^ KT:^n 1 a©^3^Jjn UyiS£e^©'t'"e{d:SfC^ 2 b/clittcftt>ig 
t%iii|i^^7!)^#^,ntco ^n(wJ:<9. ^ffl-rS5ti7l/:i-f-KT:hnr©aSCJ: 

4 (Dmm^^m^&miz^m l/^rt-pcr 

RNA PGR Kit (AMV)Ver. 2. 1 (AMV-RTase)> 
BcaBEST RNA PGR K i t iy<i-)lX - tulVf-n^X^^DN 
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A^'J ^'^-Hf (Be aBEST) ^SittfcS) , MMLV-RTa s e iy>( 

tJPSb/cRNAB 0 0 n gXliDNA 2 5 0 n g t':fy-('7-P A^"^^. *^ 
ag)t62. 5 /£M©7-De a z a-dATP^ 7 -D e a z a - d GTP^^ 

AMV RTase : 5 O'Cs 2 0^~5U 5^3- 
Be aBEST : 6 1^~3 0*C. 1 ^CDSCE:^. 1 S^ra^^tj- 
TBS'CJrU 6 5'C. IS^-SO'C. 2^ 

MMLV-RTa s e : 4 2U 5 0:9-^7 O'C. 1 5^~5"C. 5^ 

nh>titcmimKmm(D^mi:m\ ? cR^mm^muLtzo Bca 

BEST=^mmbXmnmKm=^n-f^l'^tcm^ltBc aBEST RNA PC 

R Ki t^. ^timo^n^mm^m^bfzm^uR^A pgr Kit 

(AMV)Ver. 2. 1 ^fflt/\ h©ra»«r#%(w, r5^-7-P4 

tPZ (BE^S©62^J#^ : 7RC;9 {r-tn-enT/^'Tv-P 4^^CF:/5'rv- 
P 3 ©igSiE^i^^-T) !E{r;h;i/AT* K^»t/iP CRSlSiS^il 
SSt/co PC RKMI'O'^^l'AT^ KgJt(t. B e aBEST RNA PC 
R + -y h^^fflUc^^{4 2. BSMJ^. RNA PCR Kit (AMV) V 
er. 2. 1 ^^ffl t/i^'&li 6 . 2^mS.%tLtZo cnt)OP CRSJS^K 8 
0 // 1 ^±E®i£^WC5^©^^^f-^tni L/T*&M 1 0 0 1 ©Rl&^St U C 
n^PCR-9— v;l/'9->f ^N*-7:>-;Kr-tr«y hbT8 2°C. 3 0S>~6 0 
•C. 3 0S>'-'7 2"C. l^^l-*)-^ P)ltLtzS O-^>(!7Jl0PCR^miMbtz 
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( 9 6 4 b p) ©iii|BBrJT-*'^EJi6bn/co 

lllifi^5 lK^e^K(::<i-5RT-PCR-^©^^ffl 

h h•t^>r h'y5^->mRNAt©2 5 2 base©MJ^^^Wt U iSSllE^^SEc: t 
P C R t ^ 1 SI&JBE+W o R T - P C R o 

i>->T>:/EZ rTth RNA PGR K i t (^N'-4^>x;l.v-tt 
S) *^ffi ( 1 ) lg+ «^ hMm^©ifflfi!c. ( 2 ) *^gS 0 ju M© d 
ITP«. (3) 5 0/zM©7-De a 2 a-dATPRC5 7-D 

e a z a-dGTP. i^SS 2Sfi9^:^;^AT $ F^^lHI. ©3iiO©Kl&^^^ 
iSSb/co #Stc?JK(C{±±ia©:r5^v-P 1 tT/^-f v-P 2, t hHT- 2 
9ilBia*3(5©RNA 1 /zg> Ri:;^ittBBaa*©DNAO, 5 0. 1 0 0. 2 0 0 

ng^j^finu/co cnb©si5^£©^n'e'ntcov^T. PCRih-v;nj->r^5 

- V ^^TJE^T© 2 ii ©^#TR T -PGR ^Uli b/Co 

is^^Kie (6 ou 3 o^ra) 1® 

(9 4'C. 2^ffl) 10 
PGR (9 4"C. .3 0W-6 0U 3 0S>S~7 2*Cs 1 

3 OH 

^#2 : 

WmKm (6 O'C. 3 OM) 1® 
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(8 m 

PGR ( 8 2 'C, 3 0 6 0 'C. 30 S^^- 7 2 U 1 

3 om 

/i3%T^n-:;^y;Hm^S){r^U ^fi!ctfciti^^'B8^^«fb/co ^©^^ 
. ^#1 •r{iSC&^KOffifiJ^{C;!)^7!>^t>b•r. RNAa3l^®iiiIg^l& (2 5 1 bp) 
t^iZDNA^m(Dm^mm (6 O 4 bp) T&^ffi^U ^:0Jti|i4li»^n/c 
DNA©^S{wte??LTV^/io ^#2-eii (1) cDEl&?0e-clil.>-rnoiti|@iEi'Kl 

fe^bti'^.CT&No/c/j^. (2) Ro' (3) (DKmmvitRNA^mmtt^m^m 

K i:^#ffl L/cii^©R T - P C R^O^m^Jfcil! b/co 

5o /8-Ti^5^>mRNAft'CD2 7 5baseO^« (GC-g-*5 8 9<>) -.-fy^C? 
-P 7S:Cf:/7>rv-P 8o KSSJ'ES^ (TNF) mRNA4'©3 2 5base© 
®« (GC#ft6 1 ?<;) : TT^'Tv-P 1 ORCFT/^-fv-P 1 1 (BE^moK 

: 1 oso*i 1 c-en€np*^>rv-p i oso'-z^'Tv-p i i cDi^s 

mn^^t) o T^h-i/XBISiJ-'f h:«7'r >-Cfe5Mc 1 mRNAft'04 4 8 
base©Mi^ (GC^*5 1 9^) : :/^>rv-P 1 2^^Z>V7'r-7-P 1 3 (E^ 

momm^n: 1 23^1:)^ 1 3(r'en^'n^5i'v-p 1 2Ro':/7'rv-p 1 3 

One step RNA PGR K i t (MittfcS) U y 

2 0 
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(CSJie-r-S:^^-!'"?-*'^*, 0 0;uM©7-De a z a-dGTPRO^? 
-De a z a-dATPTi^SSftl^nfcSl&^^fFSL/io !Er, COSE&^S^Oti 

K 'en-en*^gS2. 4. 6. 8. i omm%ttji^j:'jizM 

iSlE^SCE ( 5 0 'C. 2 0 ^ra) 1 il 

(8 2^ra) 1 El 
PGR (8 5'a 1^WI~4 5'C. 1^^-7 2*0. 1 ^IBI) 

8 om 
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m 3 





p —T 7 T y 


1 IN r 


MCI 












+ 






4 MStO 






4- 




+ 


+ 






+ 






1 on% 










++ 


+ + 


+ + 











1 0 xiJfr^^SlS^^^y 7 T - 4 0 ;u 1 

1 0 OmM Tr i s -HC 1 (pH8. 3) 
5 0 OmM KC 1 
1 0 OmM MgC 1 2 

2 2 
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1 0 OmM DTT 

5 0 0;ttM 7-d e a z a-dGTP 

500 //M 7-deaz a-dATP 

lOmM dNTP 

AMvmm^mm ( 5 u/n i ) 20 mi 



2 xFCRSCtv^^'y^T- 8 0 0 /^1 

2 OmM Tr i s-HC 1 (pH8. 3) 
1 0 OmM KC 1 

Taq DNA^J^Uy^-- tr" (5U/)U 1) 2 0 u \ 
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wmttzDNAmmijmo 

3. DNAOiiilS^-, Ji^U y^— tf • f-x-> • 'JT^'>3 :/j£(rJ:oTtfo 

4. DNA»rH-5&^ ?^U:t5^KT:>-nr®i?:aT{CRNA^^Mtb/iiglfe 

mKmiz^^xim^titz c dn at^s c i:^#i^i:-r-sit^© i ~ 3 

J&^E®®DNAlil^B:&j£o 

5. DNAWrH-Ji^ 2aJ!it±©? ^ KT-^d ro^^ETCRNA^HM 
t b/ciS&g^KlEU J:oTfP©$n/c c DNAXh6Z.t^!^mtt6m^m4 
Em®DNAiti|@^fto 
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311 - 5 \,^-rtif}^fs.moDNAm^:^^o 

7. dATP*/c{idTTP{lftoTDNAm{r:KxiSn5 7^U:r5^KT:f- 
nrRC;dCTP*/clidGTP{CftioTDNAM«ii*n^5t^P:t-5" KT 

8. yi^V:ti-VTi-artbr. 7 -D e a z a - d GTP. 7-Deaz 
a-dATP. d ITPfc«kO'h Kn^^-^/y f-;l.d UTP^-bnc-SiHJ; OilJ?^ 



10. ?^'l/:f^KT-^Dr^^wr5DNABrit*IIMtU ^^I'ti-V 

11. ?^l/:J-5^KTt-nr^^W-r<5DNA»rit^ilMtU J^l^t^V 
Ti-aro^tETitDNA^mmtZtcib(D=^y hTfe^T. iaXli2aij|± 
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0-1 2l^ttli}''BWt.(^^'y ho 

1 4. dATP*/ctidTTPJCftoTDNAM«3^Sn-5 7i7l/:t^KT 
:h n Of d C T P S W d G T P {Cft o T D N A ^(rflJJjA ^ n ^ ? 1/ K 



15. S^Viti-Yriru^thX. 7 - D e a z a - d GT Ps 7-Dea 
z a-dATP. d I TP*><J:CKt Ya^i/ ^i-)lA\3T?fi^i^fl^mi^WSi 

©<fc'^«!i^^wi-5ct<&#®ti--5it^:gi 0-1 i^^-rnth^mo^v ho 
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SEQUENCE LISTING 

<110 > Takara Shuzo Co., Ltd. 

<120 > A DNA amplification method and a kit therefor 

<130 > 98-031-PCT 

<150 > JP 9/231885 
<151 > 1997-8-14 
<150 > JP 9/305016 
<151 > 1997-10-21 

<160 > 13 

<210 > 1 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 1 

ccacagtgtc tgtatcggag 20 

<210 > 2 
<211 > 20 
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<212 > DNA 

<213 > Artificial Sequence 
<400 > 2 

gtttccaact gccctatgac 20 

<210 > 3 
<211 > 22 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 3 

cgtctaacag tggaagctga tc 22 

<210 > 4 
<211 > 22 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 4 

catgacttca tacttctgcc tc 22 

<210 > 5 
<211 > 21 
<212 > DNA 

<213 > Artificial Sequence 
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<400 > 5 

caagagatgg ccacggctgc t 21 

<210 > 6 
<211 > 21 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 6 

tccttctgca tcctgtcggc a 21 

<210 > 7 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 7 

gagactgtga gtagtgacac 20 

<210 > 8 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 8 
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ccatcccatc atcttggtac 20 

<210 > 9 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 9 

ctaagaagcg agcactgacc 20 

<210 > 10 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 10 

cagagggaag agttccccag 20 

<210 > 11 
<211 > 20 
<212 > DNA 

<213 > Artificial Sequeoce 
<400 > 11 

ccttggtctg gtaggagacg 20 
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<210 > 12 
<211 > 21 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 12 

cggcagtcgc tggagattat c 21 

<210 > 13 
<211 > 21 
<212 > DNA 

<213 > Artificial Sequence 
<400 > 13 

tctaggtcct ctacatggaa g 21 
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